
� � � � � � � � � ���	� �
�

� � � � � � � � � � � � � �

� � 
 ���	�

������������������� "!#��$%$���&('
)"*+�,���-�/.0�21�3��-�"&546 ���798:��7<;+3�)��

=">@?@ACB%DFEGAIH:JGK�LNMPO2M<K�LNM<KRQTSVUXWYO2UXKNMPKRQ[Z6KN\^]`_
acbedfbhg JiS5Zkj dlb \^KmMPnoQiM<K bid UpKmUpqrQes�MhtVM<]f]`_u KNU<tvK
QiM<wxs�K dfyoz MYqIU+{|W z ]fQ df} \~{ d \~QeM�LN\~Qe\�\^KN\^]`_acbedfb w�\^]f]lM<L��"{ d KNw d ON\^]�S5UXWYO2UXK�M<KRQ�Z6KN\^] acbedfbg �VS5Z�jx���-s�M�W�\ d K�L d`� MP{�M<K�w�M��2MPQ,tVM<M<K��2UpQisQeM<wesNK dfyoz M b5dfb Qes�\~Q5JiS5Z�O�{�U }cd L�M bVd K�LNMPO2M<K�LNM<KRQw�UpW�O2UpKNM<KRQ b�d K b QiM<\^L�Upq z K�w�U+{x{�M<]f\~QeMPL	wFUXWYO2U+_KNM<KRQ b ��Z b \�wFUXK b M yoz M<KNwFMX�#JiS5Z dfb W�U+{�MY\^LNM�_yoz \~QeM-qIU+{#\~ONO�] d w�\~Q d UpK b�biz wxs�\ b�d W�\+�pM�wFUXWYON{xM b _bed UXK���tvs�MP{�M�QisNM�W�U b Q d WYO�U+{xQi\+KRQ d KNqIU+{�W�\~Q d UXKdlb wFUXKRQi\ d K�M<L d K�Qes�M9s d �ps�_�Up{�L�MP{�{�M<]f\~Q d UXK b s d O b\+W�UpKN��QisNM|O d ncM<] b �-J�K�Qes dlb ON\^O2MP{P��t5M|ON{xUpO2U b M\+K
JeSVZ _%��\ b MPL
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ò X ó ÃÐÅ+¹£æfÃFï�´�¸�´iï�·�ÏFÅ^ÀçÈ%Àð·FÅ�ò Y ó Ù�ø¼Å£æfÃ�ï@Èeô©·FÆ+¸kº%ÀðñVÆ^åÁÃ�ÔÈ%Àð·FÅ�¸�´iº%Æ^å®È,ºìºí¿+·�¶£È%¿pÃ�È�æ`´G¶0ºêÈ,Ã�È�ÀðºíÈ%ÀÁïGÃFåçåðµ ÀðÅ+¹~´GÇX´GÅp¹~´GÅPÈï�·�ñ§Çp·�Å^´GÅPÈ�º"ïG·FÅPÈ�ÃFÀçÅ¢ñ�·PºêÈ"ÀðÅ~æ`·F¸�ñvÃ�È%Àð·FÅ¢·Ðæ�È�¿^´§ÀçÅ+Ç^Æ~È¹^ÃÐÈ�Ã§ÃÐÅ+¹6È%¿+´iº%´"ïG·Fñ§ÇX·FÅ^´iÅ�È,º�Ç^¸�´iº%´G¸�ëF´�ñ�·�¸%´"ÀðÅ~æ`·F¸�ñvÃ�ÔÈ%Àð·FÅ�È%¿pÃÐÅ�È%¿^´�Ç+¸%ÀðÅ+ï�ÀðÇ+ÃFåcï�·Fñ§ÇX·FÅ^´iÅPÈ�ºiÙ¾�¿+ÀðºvÇpÃÐÇX´G¸ ÀÁºvºêÈ�¸%Æpï@È%Æ+¸%´e¹:Ã�º�æ`·Fåðåç·�¶#ºiÙ ä ´eï@È%Àð·FÅ:øíø¸�´Gë<Àç´i¶#ºìºí·�ñ§´"ïG·FÅ+ïG´GÇ~È,º#ÃÐÄX·FÆ^È#ø%ö�÷�ÃÐÅ+¹�´Gî<Ç+åðÃFÀçÅ+º�È�¿^´¸�´GåÁÃ�È%Àð·FÅpºí¿^ÀðÇ�ÄX´�Èê¶�´G´iÅ�ø%ö�÷�ÃÐÅ+¹YÀðñvÃÐÏ�´�ï�·�ñ§Ç^¸%´eº%º%Àð·FÅcÙø¼Å ä ´iï�È%Àð·FÅ�øíøíø�¶�´�Ç+¸%·�Çp·Pºí´"ÃÐÅ�ÀçñvÃFÏF´�ï�·�ñ�Ç+¸%´eº%º%Àç·�Å6ÃÐåçÔÏF·�¸%ÀçÈ%¿+ñ±¶ì¿+Àðï,¿�ÀÁº5Ä+ÃFº%´i¹Y·�Å�È�¿^´�Ê�÷ ä ø6ÍlÊ2ýPÆ^Àðë�ÃÐ¸�ÀðÃFÅ�È÷©¹+ÃÐÇ~È�Àçë�´ ä ´GÇ+ÃF¸�ÃÐÈ%Àð·FÅ¨ë<ÀðÃªø¼Åp¹~´GÇX´GÅ+¹^´GÅ+ïG´eØ ÃFåçÏ�·F¸�À®È�¿^ñÇ^¸�·FÇX·�º%´i¹6ÄPµkö�ÃÐ¸,¹~·�º%·5ÃFÅ+¹[Z�ÃÐ¿^´iåð¹�ò \ ó ÙNø¼Å ä ´eï@È%Àð·FÅ�ø�]¶�´�ÃFÅ+ÃÐåðµ<éG´�È%¿+´©ºêÈ,ÃÐÄ^ÀðåðÀ®Èêµ-·FæX·�Æ^¸�ÃÐåðÏF·�¸%ÀçÈ%¿+ñ�Ù ä ´iï�È%Àð·FÅ^]Ç^¸�´iº%´GÅPÈ�ºìº%´Gë�´G¸,ÃÐåoº%Àçñ5Æ^åðÃÐÈ%Àð·FÅ�¸%´eºíÆ+å®È,ºGÙ�ÉNÀðÅ+ÃÐåðåçµ�ô ä ´eï@È%Àð·FÅ
]©ø�ÀÁºì¹~´Gë�·ÐÈ%´e¹ È�·§È%¿^´-ïG·FÅ+ïGåçÆpºíÀð·FÅ+ºiÙ

ÚGÚeÛ5Ú,Ücà�_T`a_^Ücà�_+ÜoÝcb�ßedf`+ß�Üg_^ÜoÝih�Ükj�l�m/niãon
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É�ÀðÏ+Ù Ñ Ùqp�åðÀçÅ+¹kº%·FÆ^¸,ï�´�º%´GÇ+ÃF¸�ÃÐÈ%Àð·FÅ�ñ�·~¹~´iålÙ
÷üÅPÆ+ñVÄX´G¸�·Ðæ§ø%ö�÷ìÔIÄ+Ã�ºí´e¹9ÃFåçÏ�·F¸�À®È�¿^ñvºk¿+ÃxëF´�Äp´i´GÅ¹~´iëF´Gåð·FÇX´i¹�ÀðÅ�È%¿+´9ï�·�ÅPÈ%´�î<È�·Færp�åðÀðÅ+¹ ä ·�Æ^¸�ïG´ ä ´GÇpÃ�Ô¸,Ã�È%Àð·FÅ�ÍUp ä^ä Ø�ò s ó ô¢ò \ ó Ù ¾�¿^´�ÄpÃFº%Àðï¨ñ§·~¹~´Gå6ÀçÅ�ø%ö�÷ÃÐÅp¹tp ä+ä Àðº:º%¿^·�¶ìÅ�ÀçÅ�É�ÀðÏFÆ+¸%´ Ñ Ù øIÈ�ÀÁº�Ã�º%º%Æ^ñ§´i¹È%¿pÃ�È¢Ã£º%´�È¢·ÐævéG´i¸%·FÔCñ§´iÃFÅ
ºíÈ�ÃÐÈ%ÀÁºêÈ�ÀðïiÃÐåðåçµ
ÀðÅ+¹~´GÇX´GÅp¹~´GÅPÈÅ^·�Å~Ô�u"ÃFÆ+º�ºíÀÁÃÐÅr¹~ÀðºíÈ%¸�ÀðÄ^Æ~È%´e¹�º%ÀðÏFÅ+ÃFåðº0Ífº%·FÆ+¸�ïG´iº,Ø@ô bwvò xByÐÍoz�Ø�{D|D|
|D{�x
}�Íoz�Ø ó�~ ô�ÃÐ¸�´kïG·Fñ5Ä^ÀçÅ+´i¹:Æ+º%ÀçÅ^ÏYÃ����i�Å^·�Å~ÔIº%ÀðÅ^ÏFÆ^åÁÃÐ¸�ñvÃÐÈ%¸�À®îoô Z ô�È%·V·�Ä~È�ÃFÀçÅ Ã-ëF´iï�È%·�¸�·Ðæo·FÄpºí´i¸íÔë�Ã�È�Àç·�Å+º n v ò � y Íoz�Ø�{
|D|
|D{�� } ÍUz�Ø óH~ ÏFÀðëF´iÅ�Ä<µ

n v Z b Í Ñ Ø
¾�¿^´�·FÄ��ê´eï@È%ÀðëF´6ÀçÅ�p ä^ä ÀðºVÈ%·¢¸%´eï�·�ëF´i¸-ÃÐåðå2È�¿^´�ïG·Fñ§ÇX·ÐÔÅ^´iÅ�È,ºVÀðÅ b æ`¸%·�ñúÈ�¿^´�·FÄ+º%´G¸�ë�Ã�È%Àð·FÅpº n ¶ìÀ®È�¿^·FÆ^È�Â<Å^·�¶�ÔÀðÅ^Ï�È�¿^´¢º%·FÆ^¸,ï�´eº Å^·�¸6È�¿^´¥ñ§Àçî~ÀçÅ^Ï:ºíµ~ºíÈ%´iñ�Ù�¾�·�¶�ÃF¸�¹^ºÈ%¿+ÀðºìÃFÀçñkô<È%¿+´�·FÄ+º%´G¸�ë�Ã�È%Àð·FÅpº�ÃF¸%´�Ç^¸�·<ïG´iº�ºí´e¹ Ä<µ6Ã5åçÀðÅ^´eÃÐ¸Å^´iÆ^¸�ÃFå2Å^´GÈê¶�·�¸%Â�¶ìÀçÈ%¿q���6º%µPÅpÃÐÇ~È�Àðï6¶�´iÀçÏ�¿�È,º$�J����ÃÐÅ+¹
� ·FÆ~È�Ç^Æ~È,ºGô/� � ÍUz�Ø vF� }���ey � ��� � � ÍUz�Ø@Ù�ø¼ÅYÃ�ï�·Fñ§Ç+Ã�ï@Èæ`·F¸�ñkô~¶�´�ïiÃÐÅk¶ì¸%ÀçÈ%´

a�v °�~�n ÍC×FØ



¶ì¿+´G¸�´ a Àðº�Ã6� � Ñ ëF´eï@È�·F¸�ÃÐÅp¹ ° ÀÁº�Ã6�F� � ñvÃÐÈ%¸�À®îïG·FÅPÈ�ÃFÀçÅ+ÀçÅ^Ï5È%¿+´-ºíµ<Å+ÃFÇ~È%ÀÁï"¶�´iÀçÏ�¿PÈ�º(�J� ��Ù
÷�¶�Ãxµ È�·6¸�´iïG·�ëF´G¸#È%¿^´�ºí·�Æ^¸�ïG´iº©Àðº©È%· � Å+¹¥ÃvñvÃÐÈ%¸�À®î° º%Æ+ï,¿-ÃFºcÈ%¿^´�·FÆ~È�Ç^Æ~È,º�ÃF¸%´�ºíÈ�ÃÐÈ%ÀÁºêÈ�ÀðïiÃÐåðåçµ�ÀçÅp¹~´GÇX´GÅ+¹^´GÅPÈiÙ¾�¿+´ �êÆ+ºíÈ%À � ïGÃÐÈ%Àð·FÅ ·FæXÈ�¿^ÀÁº�ÀÁ¹~´iÃ�ÀÁº2ÃVï�·FÅpºí´eý�Æ+´GÅ+ïG´ì·ÐæRÈ%¿^´Ë�ÃÐ¸�ñ§·FÀÁºêÔ ä Â<ÀçÈ%·�ë<Àðï,¿"È�¿^´G·�¸%´iñ/ò Ó ó ô^ò Ö ó�� Àçæ b ÀÁºNÃ(ëF´eï@È�·F¸N·ÐæºíÈ�ÃÐÈ%ÀÁºêÈ�ÀðïiÃÐåðåçµ§ÀðÅ+¹~´iÇp´iÅ+¹~´GÅPÈ#º%ÀçÏ�Å+ÃÐåÁº2¶ìÀçÈ%¿�Å^·FÅ^Ô�u"ÃFÆ+º%º%ÀÁÃÐÅ¹^ÀðºíÈ%¸�ÀçÄ+Æ~È%Àð·FÅ�È%¿+´GÅ a v���b v ° ~ Z b ÀðºVÃkëF´iï�È%·�¸�·ÐæºíÈ�ÃÐÈ%ÀÁºêÈ�ÀðïiÃÐåðåçµ�ÀðÅ+¹~´GÇX´GÅp¹~´GÅPÈ�º%ÀðÏFÅ+ÃFåðºìÀçæ2ÃÐÅp¹k·FÅ^åðµ�Àçæ ��v

� � Ù�¾�¿^ÀÁº(ñ§´eÃÐÅ+º#È%¿+ÃÐÈ(È�¿^´5ºíÈ�ÃÐÈ%ÀÁºêÈ�ÀðïiÃÐåNÀçÅ+¹^´GÇX´GÅ+¹~´iÅ+ï�´·Fæ�È�¿^´�·FÆ~È�Ç^Æ~È©Àðñ§Ç^åðÀç´eºìºí·�Æ^¸�ïG´�ºí´iÇ+ÃÐ¸,Ã�È�Àç·�ÅcÙ
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ÉNÀðÏ+Ùp×^Ù�ø¼ñvÃÐÏ�´�º%µ<Å�È�¿^´iº%ÀÁº�ñ�·~¹~´iålÙ
øIÈ©ÀÁºìÀçÅPÈ�´G¸�´iºíÈ%ÀðÅ^Ï�È%·vÅ^·FÈ%´"È%¿+´-¸%´iåðÃÐÈ%Àð·FÅ+º%¿^ÀðÇ�ÄX´�Èê¶�´G´iÅÈ�¿^´Jp ä^ä Ç+¸%·�Ä^åç´iñ�ÃÐÅ+¹5Àðñ§ÃFÏF´�ï�·�ñ�Ç+¸%´eº%º%Àç·�Å6ò Ò ó Ù�ÉNÀçÏ�Æ^¸�´×�º%¿^·�¶#º(È%¿^´§ÀðñvÃÐÏF´§º%µPÅPÈ�¿^´iº%Àðº"ñ§·~¹~´iålÙ��¢´ ïiÃÐÅ�ÀçÅPÈ�´G¸%ÔÇ+¸%´GÈ n ÃFº§Ã¢åçÀðÅ^´iÃF¸vºíµ<ÅPÈ%¿^´eºíÀÁº�·Ðæ(È%¿^´kÆ^Å^Â<Å^·�¶ìÅ:ï�·�ñ5ÔÇX·FÅ+´GÅPÈ�º"ÀðÅ b Ù5¾�¿+´�Ï�·�ÃFåNÀðÅ�ÀçñvÃÐÏ�´�ïG·Fñ§Ç^¸�´iº�ºíÀð·FÅ¥Àðº�È�··�Ä~È�ÃFÀçÅkÃ�Ä+ÃFº%ÀÁº�ñ§ÃÐÈ%¸�À®î ° º%·�È%¿+ÃÐÈ a�v ° ~ n ÃF¸%´(È%¿^´Æ+Å+¹~´G¸�åðµPÀðÅ^Ï�ïG·Fñ§ÇX·FÅ^´iÅ�È,ºGÙ�ö�·Fñ§Ç^¸�´iº�ºíÀð·FÅ�ÀÁº�ÃFï,¿^Àð´Gë�´i¹ÄX´iïiÃÐÆ+º%´v¶�´§¹^·�Å^·ÐÈ-¸�´�È,ÃÐÀðÅªÃFÅ+¹�ï�·~¹~´ ÃÐåðå�È�¿^´6ï�·�ñ§Çp·FÔÅ+´GÅPÈ�ºNÀðÅ a Ä+Æ~È�·FÅ^åðµ�Ã©Å<Æ^ñ5Äp´i¸	��
c�úÍ`ÈêµPÇ+ÀðïiÃÐåðåçµ�È%¿+·�º%´È�¿+Ã�Èìï�·�ÅPÈ�ÃÐÀðÅ åÁÃÐ¸�ÏF´i¸�´iÅ^´G¸�ÏFµkò Ñ Õ ó Ø@Ù Zc´GÈ�Æpº�¹^´GÅ^·FÈ%´��a È�·È�¿^´R� � Ñ ë�´iï�È%·F¸2È%¿+ÃÐÈ#ï�·FÅPÈ,ÃÐÀðÅ+º�È�¿^´�¸%´GÈ�ÃÐÀðÅ^´e¹6ï�·�ñ§Çp·FÔÅ+´GÅPÈ�ºiÙ�¾�¿^´"¸%´eï�·�ë�´G¸�´i¹ ÀðñvÃÐÏ�´�ïiÃÐÅkÄp´-ïG·Fñ§Ç^Æ~È�´i¹�ÃFº

�n v °�
 ~ �a ÍUXPØ
¶ì¿+´G¸�´ ° 
 ~ ¹~´GÅ+·ÐÈ%´eº�È%¿^´�ÀðÅ<ëF´i¸�º%´(·Fæ ° ~ Ù

Ú�ÚGÚeÛ�� _^Üg_+Þ2j�l�ã��3_^à�� h��XÚRh l���ß�ÞoãÁÝ��gd
ø¼Å6È�¿^ÀÁºìºí´eï@È%Àð·FÅ�¶�´"Ç^¸�·FÇX·�º%´(ÃFÅ�ÀðñvÃÐÏ�´(ï�·�ñ§Ç^¸%´eº%º%Àð·FÅÃFåçÏ�·F¸�À®È�¿^ñ�ïGÃÐåðåð´i¹�u�´iÅ^´G¸,ÃÐåðÀçéi´i¹�Ê�ý�Æ+Àçë�ÃÐ¸�ÀÁÃÐÅPÈ(÷©¹+ÃÐÇ~È�Àçë�´ä ´GÇ+ÃF¸�ÃÐÈ%Àð·FÅ�ë<ÀðÃ ø¼Å+¹~´iÇp´iÅ+¹~´GÅpï�´�Í9u"Ê2÷ ä øíØ ¶ì¿^Àðï,¿ ÀðºÄpÃFº%´i¹�·�Å�È�¿^´�ÃÐåðÏF·�¸%ÀçÈ%¿^ñ[Ç^¸�·FÇX·�º%´i¹�Ä<µ�ö�ÃÐ¸,¹~·�º%·¢ÃFÅ+¹

Z�ÃÐ¿^´iåð¹�ÀðÅ�È�¿^´|ï�·�Å�È�´�î<Èv·ÐæRp ä+ä ò ÑFÑGó Ù¨¾�¿^´k´GÅ+ïG·~¹~ÀçÅ+ÏÃFåçÏ�·F¸�À®È�¿^ñ�¶�·F¸�Â<º�ÃFº�æ`·�åçåð·�¶#ºiÙ�ÉNÀð¸�ºíÈiô<È�¿^´"ÀçñvÃFÏF´"Àðº�ÇpÃÐ¸%ÔÈ�À®È�Àç·�Å^´i¹ ÀçÅPÈ%·5Ä^åð·<ï,Â~º2·Ðæ�º%Àçéi´fz � z�ô��|ô~ÃÐÅp¹�È%¿^´iÅ È%¿+´iº%´Ä+åç·~ï,Â~ºvÃÐ¸�´�ï�·FÅ<ë�´G¸%È%´i¹�ÀçÅPÈ�·�z � � Ñ ëF´iï�È%·�¸�ºiô n Ù ¾�¿+´¶�´GÀðÏF¿PÈ"ñvÃ�È%¸�ÀçîRô ° ôcÀðº�ïG·Fñ§Ç^Æ~È�´i¹�Æ+º%ÀçÅ+Ï6È�¿^´våç´eÃÐ¸�Å^ÀðÅ^Ï¸�Æ^åð´
° Í���� Ñ Ø v ° Í��^Ø! #" ° Í��+Ø�Í%$6ò aoa ~ ó  J

� $ ò a � ~ Í a Ø ó'&  & $6ò � Í a Ø a ~ ó ØkÍoY<Ø
¶ì¿+´G¸�´ � ~ Í a Ø v ò (oÍo��yGØ�{*)')'),{+(RÍU�-,/.GØ ó�~ ï�·�Å�È,ÃÐÀðÅ+ºVÃ|Å^·FÅ~ÔåðÀðÅ^´iÃF¸"æ`Æ^Å+ï@È�Àç·�Å0(RÍ+) Ø�ô J ÀÁº-Ã zg� ��zg�§ÀÁ¹~´GÅPÈ%ÀçÈêµ¥ñvÃÐÈ%¸�À®îÃFÅ+¹ & Àðº�Ã>zg� �7zg�V¹~ÀÁÃÐÏ�·FÅ+ÃFå�ñvÃ�È�¸%Àçî|ï�·�Å�È,ÃÐÀðÅ^ÀðÅ^Ï21 Ñ Ùø¼Å:Ç^¸,ÃFï�È%ÀÁï�´Fô�È%¿^´�ºíÈ�Ã�È�ÀðºíÈ%ÀÁïGÃFå�ñ�·�ñ§´GÅPÈ�º§ÀðÅ
ÍUYPØ�ÃÐ¸�´6´eºêÔÈ�ÀçñvÃÐÈ%´i¹�Æ+º%ÀçÅ+Ï03	º�ÃÐñ§Ç^åð´iº§·Ðæ©È%¿^´�·�Æ~È%Ç^Æ^È�ºvÃÐÅp¹�´eÃFï,¿·�Ä+º%´G¸�ëxÃÐÈ%Àð·FÅ n ÀÁºìÇ+Ã�º%º%´i¹54�È�Àçñ§´iºiÙ

6©·ÐÈ�´§È%¿+ÃÐÈ�È%¿^´ � ¸,ºíÈ�È�´G¸�ñúÀðÅ�ÍoYPØ�ô7$ ò aoa ~ ó  J ô�´�î<ÔÈ%¸,ÃFï�È�º�Æ^Å+ïG·F¸�¸%´iåðÃÐÈ%´e¹6ï�·�ñ§Çp·�Å^´GÅPÈ�ºiô8$ ò aoa ~�ó v J Ù2ù#·�¶�Ô´Gë�´G¸eô~È%¿+´VÅ^·�Å^åçÀðÅ^´eÃÐ¸ìæ`Æ^Åpï@È%Àð·FÅ9(RÍ+) Ø#ÀçÅ+ïG·F¸�Çp·�¸�ÃÐÈ%´eº�¿^ÀçÏ�¿~Ô·F¸,¹~´i¸"ºíÈ�ÃÐÈ%ÀÁºêÈ�Àðïiº�È%·�È%¿+´våç´eÃÐ¸�Å^ÀçÅ+Ï�¸�Æ^åð´vÃÐÅ+¹oô�È%¿^´i¸%´Gæ`·F¸�´FôÈ%¿+´6u"Ê�÷ ä ø�ÃÐåðÏF·�¸%ÀçÈ%¿^ñ�´Gî<È%¸,ÃFï@È,º�ÀçÅ+¹^´GÇX´GÅ+¹~´iÅPÈìïG·Fñ§ÇX·ÐÔÅ^´iÅ�È,ºGÙ�¾�¿^´¢ñ§ÃFÀçÅ
¹~À;:X´i¸%´iÅ+ï�´¢Äp´GÈê¶�´i´GÅ�È�¿^´¢åð´iÃF¸%Å+ÀçÅ^Ï¸�Æ^åç´�ÍUYPØNÃÐÅ+¹VÈ%¿+´#Ê2÷ ä ø�ÃÐåðÏF·�¸%ÀçÈ%¿+ñ/ò Ñ�Ñ�ó Àðº�È%¿+ÃÐÈ�¶�´�¿+ÃxëF´ÀðÅ+ï�åðÆ+¹~´e¹�Ã�¹~ÀðÃFÏF·�Å+ÃÐå�ñ§ÃÐÈ%¸�À®î & Äp´eïGÃFÆ+ºí´�¶�´6¿+Ãxë�´6Å^·ÀðÅ~æ`·F¸�ñvÃ�È%Àð·FÅ�ÃFÄp·�Æ~È#È%¿+´VºêÈ,Ã�È�ÀðºíÈ%ÀÁïGÃFå�Ç+ÃF¸�ÃFñ�´GÈ%´i¸�º�·FæNÈ�¿^´ï�·�ñ§Çp·�Å^´GÅPÈ�ºiÙ�Ìì´iïiÃÐåðå+È�¿+Ã�È�¶�´#·�Å^åðµ§º%Æ^Ç^ÇX·�º%´ìÈ�¿+Ã�È�È%¿^´iµÃÐ¸�´|ºíÈ�Ã�È�ÀðºíÈ%ÀÁïGÃFåçåðµ�ÀðÅ+¹~´iÇp´iÅ+¹~´iÅ�ÈkÃÐÅ+¹¨¿pÃxëF´�éG´i¸%·FÔCñ§´eÃÐÅcÙ¾�¿^´ìºíÈ�ÃÐÄ+ÀçåðÀ®Èêµ5ÃÐÅ+ÃFåçµ~º%ÀðºNÀðÅ ä ´eï@È�Àç·�Å�ø�]¨Ï�Àçë�´iº�ºí·�ñ§´�ïGåçÆ+´iºÈ%· � Åp¹6È�¿^´�ñvÃ�È�¸%Àçî & Ù
6©·ÐÈ�´kÈ%¿+ÃÐÈ6Äp·FÈ%¿:È%¿+´|·FÄ+º%´G¸�ë�Ã�È�Àç·�Å�ë�´iï@È�·F¸vÃÐÅp¹�È�¿^´·FÆ^È%Ç^Æ~È�ëF´eï@È%·�¸©¿+Ãxë�´�È%¿+´�º�ÃÐñ§´V¹~Àðñ§´GÅ+º%Àð·FÅcô2z � Ù�ø¼Å|·�¸íÔ¹~´i¸-È%·¢·FÄ~È,ÃÐÀðÅ�Ã|¹~Àðñ§´GÅ+º%Àç·�Å+ÃÐåðÀçÈêµ¢¸�´i¹~Æpï@È%Àð·FÅ�ôN¶�´6Å+´G´i¹È%·5¹~´�È�´G¸�ñ�ÀðÅ^´#¶ì¿+Àðï,¿v·�Æ~È%Ç^Æ^È�º�ñ5Æ+ºíÈ�ÄX´#¸%´GÈ�ÃFÀçÅ^´e¹§ÀçÅ§È�¿^´´GÅpï�·~¹~´G¸eÙ�ø¼Å6È�¿^´G·�¸%µ�ô~¶�´"ñ5Æ+ºêÈì¸�´�È,ÃÐÀðÅ6È�¿^´�ï�·Fñ§ÇX·FÅ^´iÅPÈ�ºï�åð·�º%´G¸2È%·VÈ%¿^´(·F¸�ÀçÏ�ÀçÅ+ÃFå+ÀðñvÃÐÏF´�ÙNù©·�¶�´iëF´i¸iôFÈ%¿^ÀÁº�ï�¸�À®È�´G¸�Àç·�ÅÀÁºVï�·�ñ§Ç^Æ~È�ÃÐÈ%Àð·FÅ+ÃFå2´Gî<ÇX´GÅpºíÀðëF´ ÄX´iïiÃÐÆ+º%´ ¶�´ ñVÆpºêÈ5ïG·Fñ�ÔÇ^Æ~È�´�È%¿^´ìñ§´iÃFÅ�º�ýPÆ+ÃÐ¸�´�´G¸�¸%·�¸�ÄX´�Èê¶�´G´iÅVÈ�¿^´�·F¸�ÀçÏ�ÀçÅ+ÃFå<Àçñ�ÔÃÐÏ�´VÃÐÅp¹�È%¿+´5ÀðñvÃÐÏF´5·FÄ~È,ÃÐÀðÅ^´i¹|æ`¸%·�ñ�´iÃFï,¿¢ï�·Fñ§ÇX·FÅ^´iÅPÈiÙÉ^·�¸ìÈ%¿+Àðº(¸%´eÃFº%·FÅcô+¶�´-Ç+¸%·�Çp·Pºí´"È�·6¸�´�È�ÃFÀçÅkÈ�¿^´<�¥ïG·Fñ§ÇX·ÐÔÅ^´iÅ�È,º�¶ìÀ®È�¿kåðÃF¸%Ï�´iºíÈ�´iÅ^´G¸�ÏFµ�ô=$ ò ���� ó Ù¾�¿+´6¹~´iïG·~¹~ÀçÅ+Ï|Ç^¸�·<ïG´iº�º�ï�·�Å+ºíÀÁºíÈ�º�·Fæ�´ië�ÃÐåðÆ+Ã�È�ÀçÅ^ÏkÈ�¿^´´�î~Ç^¸�´iº�º%Àç·�Å�Í9X�Ø�Æ+º%ÀðÅ^Ï"È%¿^´©¸%´GÈ�ÃÐÀðÅ^´e¹�ïG·Fñ§ÇX·FÅ^´iÅ�È,ºGÙ!6#·FÈ%´È%¿pÃ�ÈìÈ%¿+´V¹~´iïG·~¹~´G¸#ÃFåðº%·§Å^´G´e¹�È%·vÂ<Å^·�¶£È�¿^´-¶�´GÀðÏF¿PÈìñvÃ�ÔÈ%¸�Àçî ° Ù�ù#·�¶�´Gë�´G¸eô�È%¿+Àðº�·�ëF´i¸%¿^´eÃF¹5Àðº�ºíñvÃFåçåXÀçÅ ïG·Fñ§Ç+ÃF¸íÔÀÁºí·�Å�¶ìÀçÈ%¿�È%¿+´�ÀçñvÃÐÏ�´�ºíÀðéG´�Ù
Ú?>kÛ@�XÝ)jBAXãHlPãÁÝ<mch5Ügj�l�m/niãon§ßBC|ÝD��_0�E� h��XÚ

h l��Nß�ÞoãÁÝ��gd
¾�¿+´¢ºíÈ�ÃÐÄ+ÀçåðÀ®Èêµ:·Ðæ u"Ê�÷ ä øvÃFåçÏ�·F¸�À®È�¿^ñ ïiÃÐÅ�ÄX´¢ÃFÅ+Ã�ÔåðµPéi´i¹�Æ+ºíÀðÅ^Ï�ï�·FÅpï�´GÇ^È�º�·Ðæ(¹^µPÅpÃÐñ§Àðï�º%µ<ºíÈ%´iñvº�ò Ñ�ó ô©ò Ñ × ó Ù

��´�¶ìÀçåðå�º%Æ^Ç^ÇX·�º%´"È%¿+ÃÐÈF"�Àðº#Ãvº%ñvÃÐåðåcÇX·�º%À®È�Àçë�´-ý�ÆpÃÐÅPÈ%ÀçÈêµÃÐÅp¹ n Àðº�ºíÈ�Ã�È�Àç·�Å+ÃÐ¸�µFÙ�¾�¿^´GÅcô#È%¿^´�ºêÈ,Ã�È%Àð·FÅpÃÐ¸�µ�ÇX·FÀðÅPÈ�º·ÐæNÈ%¿+´V¸�´iï�Æ+¸�º%Àç·�Å�ÍUYPØìïG·F¸�¸%´eºíÇX·FÅp¹^º�È%·vÈ�¿^´-¸�·P·FÈ�ºì·Fæ�È�¿^´
G ¸,¹~ÀçÅpÃÐ¸�µ Ë©À;:X´i¸%´iÅPÈ%ÀÁÃÐåcÊ2ýPÆ+ÃÐÈ%Àð·FÅ�ÏFÀðëF´iÅ�Ä<µ

H °
H-I v  ° Í�$ ò aoa ~ ó  J

� $6ò a �2~ Í a Ø óJ&  & $ ò � Í a Ø a ~ ó Ø Í sFØ
6#·FÈ%´(È%¿+ÃÐÈ�È�¿^´"ºí·�åçÆ~È�Àç·�Å+º�¶ì¿^´G¸�´(ºíÈ�ÃÐÈ%ÀÁºêÈ�ÀðïiÃÐåðåçµ§ÀðÅ+¹~´iÇp´iÅ~Ô¹~´iÅ�È|ïG·Fñ§Çp·�Å^´GÅPÈ,º�ÃF¸%´�´�î<È�¸�Ã�ï@È%´e¹oô a v b {2$ ò x��� ó vÑ {5K v Ñ {*)')'),{�zg�¥ÃÐ¸�´¥¸�·<·ÐÈ,º6·Fæ�Í9s�Ø@Ù�ø¼Å9Ã�¹^¹~ÀçÈ%Àð·FÅcô(ÀçÅÃÐÇ+Çp´iÅ+¹~Àçî�÷ ¶�´�¹~´iñ§·FÅ+ºíÈ%¸,Ã�È�´ È%¿pÃ�È�È%¿^´eºí´�Çp·�ÀçÅPÈ,º�ÃF¸%´Ã�È%È%¸,ÃFï�È%·F¸,º�·Ðæ�ÍUYPØ�¶ì¿^´GÅ5È%¿+´�æ`·�åçåð·�¶ìÀðÅ^Ï�ïG·FÅ+¹^À®È�Àç·�Å5ÀÁº�º%ÃÐÈíÔÀÁº � ´e¹

LNMPO � LNM�Q 
�Õ�K#{�R v Ñ {*)')'),{�z � {SKSTv R Í9\�Ø
¶ì¿^´i¸%´ L M O vVU ��Í%$6ò x��W(oÍ9x��IØ ó  2$ ò (�XlÍ9x��IØ ó Ø@ô U �cÀÁº�È�¿^´FKY �È%¿´GÅPÈ�¸%µ�·Fæ & ÃÐÅp¹Z(=XlÍ+) Ø�ÀÁº�È%¿+´ � ¸�ºíÈ ¹~´G¸�ÀðëxÃÐÈ%ÀðëF´k·Ðæ[(RÍ+) Ø�ÙÉ^¸�·Fñ
È�¿^´�ºíÈ�ÃFÄ^ÀðåçÀçÈêµ-ÃÐÅ+ÃFåçµ~º%Àðºiôx¶�´�ïGÃFÅ5¹~´iëPÀÁº%´�Èê¶�·©ñ§´�È�¿~Ô·~¹^º5æ`·F¸vï,¿^·<·�º%ÀðÅ^Ï|È�¿^´kñ§ÃÐÈ%¸�À®î & ÀçÅ:·F¸,¹~´i¸VÈ�·¢´GîPÈ�¸�Ã�ï@ÈÈ%¿+´�ïG·Fñ§Çp·�Å^´GÅPÈ,º�ÀðÅ-È�¿^´�·�¸%ÀðÏFÀðÅ+ÃFå�ÀðñvÃÐÏF´�¶ìÀ®È�¿^·FÆ^ÈNÂ<Å^·�¶�ÔÀðÅ^Ï�È�¿^´GÀð¸|ºíÈ�Ã�È�ÀðºíÈ%ÀÁïGÃFå�ï,¿+ÃÐ¸,ÃFï�È%´G¸�ÀÁºêÈ�ÀðïiºGÙ ¾�¿+´ªº%Àðñ�Ç+åç´eºêÈñ§´�È�¿^·~¹£ï�·�Å+ºíÀÁºíÈ�º ·Fæ-Æ+º%ÀçÅ^Ï:ÃYñvÃ�È�¸%Àçî � î<´e¹ D9\XB^]%_ÐB^] �
U � v Ñ {SK v Ñ {`);)') {?a�ÃÐÅp¹ U � v  Ñ {SK v aN� Ñ {*)');) {�z � Ù�ø¼ÅÈ%¿+Àðº#ïiÃFº%´Fô<¶�´-ºíÆ^Ç+Çp·Pºí´�È%¿pÃ�È

bcMdO v $ ò x � (oÍ9x � Ø ó  0$ ò ( X Í9x � Ø ó 
¨ÕT{eK v Ñ {`);)'),{fa
beMPO v $6ò x � (oÍ9x � Ø ó  g$ ò ( X Í x � Ø óih ÕT{eK v aN� Ñ {`);)'),{�z � ÍCÓFØ



¾�¿+´"º%´iïG·FÅ+¹�ñ§´�È�¿^·~¹�ïG·FÅ+º%ÀðºíÈ�º�·FæN¹~´GÈ%´i¸%ñ§ÀðÅ^ÀçÅ+Ï5È�¿^´"Ç+Ã�Ô¸,ÃÐñ§´GÈ%´G¸,º U �kÀçÅ�´iÃ�ï,¿�ÀçÈ%´i¸�ÃÐÈ%Àð·FÅ	ÀçÅ	·F¸,¹~´i¸ªÈ%·0·FÄ~È,ÃÐÀðÅ
b � O 
ÎÕT{ K v Ñ {*)');) {�zg�ÐôcÀlÙ ´FÙðôc¶�´5´ië�ÃÐåðÆ+Ã�È�´VÈ�¿^´§´�î~Ç^¸�´iºíÔº%Àð·FÅ

b � O v $ ò �)�W(oÍo�3�IØ ó  0$ ò ( X Ío�)�CØ ó {SK v Ñ {`);)') {�z � ÍfÖPØ
¶ì¿+´G¸�´(È�¿^´�´�î~ÇX´iï�È�Ã�È�Àç·�Å+ºìÃÐ¸�´�ï�·�ñ�Ç+Æ~È%´e¹�ÆpºíÀðÅ^Ï�3�º%ÃFñ�ÔÇ+åç´eº"·Ðæ2È�¿^´v·FÆ^È%Ç^Æ~È6�3�%Ù§¾�¿^´GÅcô�¶�´vº%´�È U � v  Ñ ¶ì¿^´iÅ
b � O h Õ§ÃÐÅp¹ U � v Ñ ¶ì¿^´GÅ b � O 
¨Õ^Ù

>�Û��XãHd©ágl)j~Ýoã`ß�Ü�Þk_aniágl�Ýgn
ø¼Å
È%¿^ÀÁº�ºí´eï@È�Àç·�Å È�¿^´ª¸%´eºíÆ^åçÈ�ºk·Fæ�º%´Gë�´G¸,ÃÐå"ï�·Fñ§Ç^Æ^È%´G¸º%ÀðñVÆ^åÁÃ�È�Àç·�Å+º ÃÐ¸�´|Ç^¸�´iº%´GÅPÈ�´i¹�È%·�ÀðåðåçÆ+ºíÈ%¸,Ã�È�´�È%¿+´¥ÇX´G¸%æ`·F¸%ÔñvÃFÅ+ï�´�·Ðæ^È�¿^´Lu"Ê�÷ ä ø�ÃÐåðÏF·F¸�ÀçÈ%¿^ñkÙ�É+·F¸�ï�·�ñ�ÇpÃÐ¸�Àðº%·FÅcôe¶�´ÃFåðº%·§Ç^¸�´iº%´GÅPÈ�È%¿^´-¸�´iº%Æ^åçÈ�º�·�Ä~È�ÃFÀçÅ^´e¹�Æ+ºíÀðÅ^Ï�È%¿+´V¹~´iïG·F¸�¸%´GÔåÁÃ�È�ÀçÅ+Ï§ÃFåçÏ�·F¸�À®È�¿^ñ
° Í ��� Ñ Ø v ° Í �^Øi #" ° Í��^Ø���$ ò aoa ~ ó  J�� ÍfÒPØ

ÃFÅ+¹:¸%´GÈ�ÃFÀçÅ^ÀðÅ^ÏªÈ�¿^´|·FÆ^È%Ç^Æ~È,º ¶ìÀçÈ%¿�ñ§·�ºíÈ6´iÅ^´G¸�ÏFµ�ÙV�¢´¿pÃxëF´§Æ+º%´i¹YÃ�ºíÈ%´GÇ^ÔIº%Àçéi´�" v Ñ Õ 
�� ô�´eºêÈ�ÀçñvÃ�È�Àç·�ÅYåç´iÅ^ÏÐÈ�¿
3 v ×FÕ|ÃÐÅp¹g4 v ×FÕ�Ç+Ã�º%º%´iº�·FæìÈ%¿^´�¹^Ã�È,Ã^Ù���´6¿+Ãxë�´ÃFåðº%·VïG·Fñ§Ç+ÃÐ¸�´i¹ ·FÆ^¸�¸%´eºíÆ^åçÈ�º�¶ìÀçÈ%¿ È�¿^´�·FÅ^´GÔI¹~Àðñ§´GÅ+º%Àð·FÅ+ÃFåË(ÀÁº%ïG¸%´GÈ%´�ö�·PºíÀðÅ^´(¾�¸,ÃÐÅ+ºíæ`·F¸�ñ�ÍlË"ö�¾#Ø(ò Ñ X ó ÙN¾�¿+´©ÇX´G¸%æ`·F¸%ÔñvÃFÅ+ï�´-¿pÃFº(Äp´i´GÅ|ñ§´iÃ�ºíÆ+¸%´e¹kÆ+ºíÀðÅ^ÏvÈ�¿^´VÇX´iÃFÂ�ºíÀðÏFÅ+ÃFåcÈ�·Å+·FÀÁºí´"¸,Ã�È%´vÍlõ ä 6(Ì©Ø

4�� �
	 v Ñ Õ�åç·�Ï y�� ×3s)s��
�� $ H�� Í Ñ ÕPØ
¶ì¿+´G¸�´�� ä Ê�ÀðºVÈ%¿+´�ñ§´iÃFÅ�º�ý�ÆpÃÐ¸�´6´G¸�¸�·F¸-ÄX´�Èê¶�´G´iÅYÈ%¿^´·�¸%ÀðÏFÀðÅ+ÃFåRÃFÅ+¹6È%¿^´�¸�´iïG·�ëF´G¸�´i¹ ÀçñvÃÐÏ�´FÙø¼ÅYÈ%¿+´ � ¸,ºíÈV´�î~ÇX´G¸�Àçñ§´GÅPÈeô�¶�´ ¿pÃxëF´6ïG·FÅ+º%Àð¹^´G¸�´i¹¢È%¿^´
s Ñ ×^��s Ñ ×§ÀðñvÃÐÏ�´VÀðÅ¥ÉNÀçÏ�Æ^¸%´ X ¶ì¿^ÀÁï,¿¥¿pÃFº(Äp´i´GÅ¥ÇpÃÐ¸%È%ÀçÔÈ�Àç·�Å^´i¹6ÀçÅPÈ�· Y � Y5Ä+åç·~ï,Â~ºGÙ�Ê�ÃFï,¿ Ä^åð·~ï,Â§¿+ÃFº�ÄX´G´GÅkº%´GÇ+ÃÐÔ¸,Ã�È�´Gåðµ ñvÃF¹~´"éi´G¸�·ÐÔIñ�´eÃÐÅcÙ�¾�¿^´-º%´GÇpÃÐ¸,Ã�È%ÀðÅ^Ï§ºíµ~ºíÈ%´iñ/¿+ÃFºÇ+¸%·~ï�´eº%º%´i¹ Ñ \^ô XFÖ�Y�·FÄpºí´i¸%ë�Ã�È�Àç·�Å+º n ·Ðæc¹~Àðñ§´GÅ+º%Àç·�Å Ñ \ � Ñ¸,ÃÐÅp¹~·Fñ§åðµ�º%´Gåð´iï@È�´i¹oÙ0¾�¿^´ Ñ \r� Ñ \ªÄ+ÃFº%Àðº ñ§ÃÐÈ%¸�À®î °¶�ÃFº6åç´eÃÐ¸�Å^´i¹£Æ+ºíÀðÅ^Ï�È%¿^´ªÃÐåðÏF·�¸%ÀçÈ%¿^ñ ÍUYPØ6¶ìÀ®È�¿9Ã � î<´e¹ºíÈ%´iÇ~Ô¼ºíÀðéG´ªÇ+ÃF¸�ÃFñ�´GÈ%´i¸ " v Ñ Õ 
�� ô"´iºíÈ%Àðñ§ÃÐÈ%Àð·FÅ
åç´iÅ^ÏÐÈ�¿
3 v ×ÐÕ+ô 4 v ×ÐÕ�Ç+ÃFº�º%´iº�·Ðæ�È%¿^´v¹^ÃÐÈ�Ã^ôcÈ%¿^´§Å^·�Å~ÔCåðÀðÅ^´iÃF¸æ`Æ+Å+ï@È�Àç·�Å (oÍo�3�CØ v I�� z���Ío�)�lØ@ô U � v  Ñ {5K v Ñ {`);)'),{�ÖÃFÅ+¹ U � v Ñ { K v ÒT{`);)'),{ Ñ \+Ù�ÉNÀðÏFÆ^¸�´�Y9Í`åð´�æèÈ@Økºí¿+·�¶#ºÈ�¿^´§ÀçñvÃFÏF´iº(·FÄ^È�ÃÐÀðÅ^´e¹�æ`¸�·Fñ�È�¿^´5·�Æ~È%Ç+Æ~È�º"¶ìÀçÈ%¿�åðÃF¸%Ï�´iºíÈ´iÅ^´G¸�ÏFµ�Ù�øIÈ�Àðº�ÃÐÇ+Ç+ÃÐ¸�´GÅPÈ�È�¿+Ã�È�È%¿^´(ÀçñvÃFÏF´iº2¿+ÃxëF´©¿^ÀçÏ�¿ ë<À®Ôº%Æ+ÃFåXýPÆ+ÃFåçÀçÈêµvÃÐåçÈ%¿^·�Æ^ÏF¿vÈ�¿^´�ÀçñvÃÐÏ�´©·�Ä~È�ÃFÀçÅ^´e¹væ`¸�·Fñ�·FÅ+åçµ·�Å^´|ï�·�ñ§Çp·�Å^´GÅPÈ Ç^¸�´iº%´GÅPÈ�ºvÃªÄ+åç·~ï,Â�´*:X´eï@ÈeÙ9É^·�¸ ï�·�ñ5ÔÇpÃÐ¸�Àðº%·FÅcôPÉNÀçÏ�Æ^¸%´fY6Í`¸�ÀçÏ�¿PÈ,Ø�º%¿^·�¶#º�È�¿^´©ÀðñvÃÐÏ�´iº�·�Ä~È�ÃFÀçÅ^´e¹ÆpºíÀðÅ^Ï§È%¿+´-¹~´iïG·F¸�¸%´iåðÃÐÈ%ÀðÅ^Ï�ÃFåçÏ�·F¸�À®È�¿^ñúÍlÒ�Ø�ÃÐÅp¹�¸�´�È,ÃÐÀðÅ^ÀðÅ^Ïº%´Gë�´G¸,ÃÐå�Ç^¸%ÀðÅ+ïGÀçÇ+ÃFå�ïG·Fñ§ÇX·FÅ^´iÅ�È,ºGÙYÉNÀðÏFÆ^¸�´ s¥ºí¿^·�¶#º-È%¿^´õ ä 6©Ì	·�Ä~È�ÃFÀçÅ^´e¹¥ÆpºíÀðÅ^ÏkÈ%¿+´vÇ^¸%·�Çp·Pºí´e¹¥ÃFåçÏ�·F¸�À®È�¿^ñkôoÈ%¿^´¹^´iï�·�¸%¸�´GåÁÃ�È�ÀçÅ+Ï�ÃFåçÏ�·F¸�À®È�¿^ñTÍlÒ�Ø"ÃÐÅp¹�È%¿^´ Ë�ö�¾"ÙB��´6ïGÃFÅº%´G´(È%¿pÃ�È�È%¿^´$u"Ê2÷ ä ø2ÃFåçÏ�·F¸�À®È�¿^ñ�Ç^¸%·�ë<ÀÁ¹~´iº2È%¿+´(ÄX´iºíÈì¸%´GÔº%Æ^åçÈ�ºiÙÌì´iïiÃÐåðå�È%¿+ÃÐÈvÀçÅ�È%¿^´ru"Ê�÷ ä ø�ÃÐåðÏF·F¸�ÀçÈ%¿^ñkô�¶�´�¸�´�È,ÃÐÀðÅÈ�¿^´ªï�·Fñ§ÇX·FÅ^´iÅPÈ�º ¶ìÀçÈ%¿9åðÃF¸%Ï�´iºíÈ6´GÅ+´G¸�ÏFµFÙ�ø¼Å ·�¸�¹~´i¸ È�·ë�ÃFåçÀÁ¹^Ã�È�´©È�¿^ÀÁºì¹~´iïGÀðº%Àç·�Å�ïG¸%ÀçÈ%´i¸%Àð·FÅcô<¾NÃÐÄ^åð´(ø�Ç^¸�´iº%´GÅPÈ�º2È%¿^´´iÅ^´G¸�ÏFµ�·Ðæ�´iÃ�ï,¿¨·FÆ~È�Ç^Æ~È�ÃFÅ+¹:È%¿+´�� ä Ê�ÄX´�Èê¶�´G´iÅ¨È%¿^´·�¸%ÀðÏFÀðÅ+ÃFåÐÀçñvÃFÏF´�ÃÐÅp¹�È%¿^´�ÀçñvÃÐÏ�´�·FÄ^È�ÃÐÀðÅ^´e¹"Æ+ºíÀðÅ^Ï�È�¿^´�ïG·F¸%Ô¸�´iº%ÇX·FÅ+¹~ÀðÅ^Ï©ïG·Fñ§ÇX·FÅ^´iÅ�ÈeÙB��´2ïGÃFÅVº%´G´�È�¿+Ã�È�È%¿^´�·FÆ~È�Ç^Æ~È�º¶ìÀçÈ%¿5åðÃF¸%Ï�´iºíÈ�´iÅ^´G¸�ÏFµ"¿+Ãxë�´�È%¿^´�ñ§ÀçÅ+Àçñ5Æ^ñ�� ä Ê©Ù G Å�È%¿^´·FÈ%¿^´i¸ì¿+ÃÐÅp¹oô+º%ñ§ÃFåçåo´iÅ^´G¸�ÏFµvÀðñ§Ç^åðÀç´eºìåðÃF¸%Ï�´G¸�� ä Ê©Ù

��´v¿+Ãxë�´5ÃÐåÁº%·6È�´iºíÈ%´i¹¥È%¿+´vÄp´i¿+Ãxë<Àç·�¸(·Fæ2È%¿+´ u"Ê2÷ ä øÃÐåðÏF·�¸%ÀçÈ%¿+ñ�æ`·�¸ìºí´iëF´G¸,ÃÐåpÅ^·FÅ^ÔCåðÀçÅ+´iÃÐ¸�æ`Æ^Åpï@È%Àð·FÅpºGÙ�ÉNÀçÏ�Æ^¸�´ \º%¿^·�¶#º(È%¿^´ õ ä 6©Ì	·FÄ^È�ÃÐÀðÅ^´e¹¥Æ+º%ÀðÅ^Ï�È%¿^´ º%ÀçÏ�ñ§·FÀÁ¹�æ`Æ^Å+ï�ÔÈ%Àð·FÅ�ÃFÅ+¹�È%¿^´V¿Pµ<ÇX´G¸�Äp·�åçÀÁï�È�ÃFÅ^ÏF´iÅPÈìæ`Æ^Å+ï@È�Àç·�ÅcÙ�¾�¿^´�ñvÃ�ÔÈ%¸�Àçî & ÀÁº5´iºíÈ%Àðñ§ÃÐÈ%´e¹ªÀçÅ�´eÃFï,¿YÀçÈ%´i¸�ÃÐÈ%Àð·FÅ£ÍfÃFÇ^¸�·xîRÙ�øíØ-·F¸ÀçÈVÀðº5Ã � î~´i¹ªñvÃ�È�¸%Àçîª¶ìÀ®È�¿ U � v  Ñ { K v Ñ {`);)'),{�Ö�ÃÐÅ+¹
U � v Ñ {eK v Òa{*)');) { Ñ \�ÍlÃÐÇ^¸�·xîoÙ�øíøíØ@Ùø¼Å¢Ã6º%´iï�·�Å+¹k´�î~ÇX´G¸�Àçñ§´iÅ�Èeôp¶�´-¿+Ãxë�´�È%´eºêÈ�´i¹kÈ�¿^´VÇX´G¸%Ôæ`·F¸�ñvÃÐÅ+ïG´"·Ðæ�·FÆ^¸#ÃFåçÏ�·F¸�À®È�¿^ñ ¶ì¿+´GÅ�È%¿^´Vñ§ÃÐÈ%¸�À®î ° ·�Ä~ÔÈ�ÃFÀçÅ+´i¹YÀðÅYÈ%¿+´ � ¸,ºêÈ�´�î~ÇX´G¸�Àçñ§´GÅPÈ�ÀðºVÆ+ºí´e¹ªÈ%·�ï�·�ñ�Ç+¸%´eº%º·ÐÈ�¿^´G¸�ÀçñvÃFÏF´iºiÙ�ÉNÀðÏFÆ^¸�´�ÓYº%¿^·�¶#º È%¿^´¢·F¸�ÀçÏ�ÀçÅ+ÃFå#Àðñ§ÃFÏF´
� Ï�·FåÁ¹~¿^Àðåçå���ÃÐÅ+¹�È%¿^´�¸�´iïG·�ëF´i¸%´e¹ªÀçñvÃÐÏ�´k·FÄ~È,ÃÐÀðÅ^´i¹�æ`¸%·�ñÈ%¿+´2ºí´iëF´iÅ-ºêÈ,Ã�È%ÀÁºíÈ%ÀÁïGÃÐåðåðµ©ÀðÅ+¹~´GÇX´GÅp¹~´GÅPÈ�ï�·Fñ§ÇX·FÅ^´iÅPÈ�ºo¶ìÀçÈ%¿åÁÃÐ¸�ÏF´iºíÈ�´GÅ+´G¸�ÏFµFÙi��´©ïGÃFÅ ºí´i´#È%¿pÃ�È�È�¿^´©ë<ÀÁºíÆ+ÃFåpýPÆ+ÃFåçÀçÈêµ5ÀÁº¿^ÀðÏF¿cÙ(É^·F¸©È%¿^ÀÁº#ÀðñvÃÐÏ�´FôX¶�´-¿pÃxëF´-·�Ä~È�ÃFÀçÅ^´e¹�Ã õ ä 6©ÌÎ·Fæ×ÐÖ+Ù Y Ñ ¹ap(Ù

>�ÚxÛ b�ß�Ü�â lPá�nGã`ß�Ü�n
ø¼ÅYÅpÃ�È%Æ+¸�ÃFå�ÀçñvÃÐÏ�´iºiô�ñ§·�ºíÈ-·Ðæ�È%¿+´ Àçñ§ÇX·F¸%È�ÃFÅ�È�ÀðÅ~æ`·F¸%ÔñvÃ�È�Àç·�Å|Àðº"ïG·FÅPÈ�ÃFÀçÅ^´e¹kÀçÅ¥È%¿^´�¿^ÀðÏF¿~ÔI·F¸,¹~´i¸©¸�´GåÁÃ�È%Àð·FÅpºí¿^ÀðÇ+ºÃÐñ§·�Å^Ï6È�¿^´vÇ^Àçî~´GåÁºGÙv¾�¿^ÀÁº"Ç^¸�·FÇX´G¸%Èêµ�Àðº"Å^·FÈVï�·�Å+ºíÀÁ¹~´i¸%´e¹ÀðÅ5õ�ö�÷#ÔCÄpÃFº%´i¹�ÃÐåðÏF·�¸%ÀçÈ%¿+ñ§º�ÄX´iïGÃFÆ+º%´2·FÅ+åçµ�º%´iï�·�Å+¹<ÔI·F¸,¹~´G¸ºíÈ�Ã�È�ÀðºíÈ%ÀÁïGº�ÃÐ¸�´�Æ+ºí´e¹oÙ�ø¼Å È�¿^Àðº�Ç+ÃFÇp´i¸iô<¶�´(¿pÃxëF´©Ç+¸%·�Çp·Pºí´e¹ÃÐÅ9ÀçñvÃFÏF´¢ïG·Fñ§Ç^¸�´iº�ºíÀð·FÅ9ÃÐåðÏF·F¸�ÀçÈ%¿^ñ ¶ì¿^ÀÁï,¿ Æ+º%´iº�Å^·�Å~ÔåðÀçÅ^´eÃÐ¸2æ`Æ^Å+ï@È�Àç·�Å+º2È%·V´Gî<È%¸,ÃFï@È2È%¿^´�ºêÈ,Ã�È%ÀÁºíÈ%ÀÁïGÃÐåðåðµ5ÀðÅ+¹~´iÇp´iÅ~Ô¹~´iÅ�È§ï�·�ñ�ÇX·FÅ+´GÅPÈ�º5ÀçÅ�È%¿^´�ÀçñvÃFÏF´ ÀðÅ+ºíÈ%´iÃ�¹Y·Ðæ#Æ+Å+ï�·�¸%¸�´�ÔåÁÃ�È%´e¹§ï�·Fñ§ÇX·FÅ^´iÅPÈ�ºiÙ ä ÀðñVÆ+åðÃÐÈ%Àð·FÅv¸�´iº%Æ^å®È,º�º%¿^·�¶�È�¿+Ã�È�È�¿^´Àðñ§ÃFÏF´�¸%´iÇ^¸�´iº%´GÅPÈ�ÃÐÈ%Àð·FÅ+º6Ä+ÃFº%´i¹ ·FÅ0ºêÈ,Ã�È%ÀÁºíÈ%ÀÁïGÃÐåðåðµ�ÀçÅ+¹^´�ÔÇX´GÅ+¹~´iÅPÈ�ï�·�ñ�ÇX·FÅ+´GÅPÈ�º�ÃF¸%´ìñ§·�¸%´#Ã�¹~´iýPÆ+ÃÐÈ%´�È%¿pÃÐÅv¸�´GÇ^¸�´�Ôº%´GÅPÈ�ÃÐÈ%Àð·FÅ+º�·FÄ^È�ÃÐÀðÅ^´e¹6æ`¸�·Fñ�¹~´iïG·F¸�¸%´iåðÃÐÈ%´i¹�ï�·�ñ�ÇX·FÅ+´GÅPÈ�ºiÙ

ÉNÀçÏpÙaX^Ù:Ê�î~Çp´i¸%Àðñ§´GÅPÈìø � G ¸�ÀçÏ�ÀçÅ+ÃFåRÀçñvÃÐÏ�´ � ÇX´GÇ^ÇX´G¸,º��

h `T`T_^Ü�à�ã��
ÚxÛ@�2_T`Bj�Þ2j~ÝoãèÜB���"ß�ãèÜoÝgn�ßBC0�E� h��XÚRh l��Nß�ÞoãÁÝ��gd
ø¼Å�ºí´eï@È�Àç·�Å-ø�]Vô�¶�´2¿+Ãxë�´�¹~´GÈ%´i¸%ñ§ÀðÅ^´i¹"È�¿+Ã�ÈNÈ%¿+´�ÇX·FÀðÅPÈ�º¶ì¿^´i¸%´©È%¿^´"ºêÈ,Ã�È�ÀðºíÈ%ÀÁïGÃFåçåðµ§ÀçÅ+¹^´GÇX´GÅ+¹~´iÅPÈìïG·Fñ§ÇX·FÅ^´iÅ�È,º�ÃF¸%´´�î<È�¸�Ã�ï@È%´e¹�ï�·�¸%¸�´iº%ÇX·FÅ+¹0È�·
ºíÈ�ÃÐÈ%Àð·FÅ+ÃF¸%µ0ÇX·FÀðÅPÈ�º�·Ðæ È�¿^´

u"Ê2÷ ä ø ÃÐåðÏF·�¸%ÀçÈ%¿+ñ�Ù	ø¼Å£È�¿^ÀÁº�ÃFÇ^ÇX´GÅ+¹~Àçî�¶�´¢¶ìÀçåðå � Å+¹È%¿+´�ï�·�Å+¹~ÀçÈ%Àð·FÅ+º�¶ì¿^ÀÁï,¿�ÏFÆ+ÃF¸�ÃFÅPÈ%´G´�È%¿+ÃÐÈ�È%¿+´iº%´2ÇX·FÀðÅ�È,º�ÃF¸%´Ã�È%È%¸,ÃFï�È%·F¸,º�·Ðæ�È�¿^´VÃÐåðÏF·�¸%ÀçÈ%¿+ñ�Ù�É^·�¸©º%Àçñ§Ç^åðÀðïGÀ®Èêµk¸�´iÃ�ºí·�Å+ºGôÈ%¿+Àðº�ÃÐÅpÃÐåðµ<º%ÀÁº�ÀÁºNÇp´i¸íæ`·�¸%ñ§´i¹5ï�·�Å+ºíÀÁ¹~´i¸%ÀðÅ^Ï#·�Å^åçµ"Èê¶�·(ïG·Fñ�ÔÇX·FÅ^´iÅ�È,ºGÙ�ÉNÀç¸,ºêÈ�¶�´�¶ìÀçåðå�¶ì¸%ÀçÈ%´6È%¿^´�´�î~Ç^¸�´iº�ºíÀð·FÅ£Í sFØ-ÀçÅ



���������
	���
������������ ����������� ���!	"����#�
$	���
������������
% �����'&(��#���#)�

* �����'&(��#+��#)��,

%.- �����'&(��#+��#)��,

ÉNÀðÏ+Ù<Y+Ù�Ìì´eï�·�ë�´G¸�´i¹�ÀçñvÃFÏF´iºìæ`·F¸(º%´Gë�´G¸,ÃÐåc¸�´�È,ÃÐÀðÅ^´i¹�ïG·Fñ§ÇX·FÅ^´iÅ�È,º©ÆpºíÀðÅ^ÏvÈ�¿^´ u"Ê�÷ ä ø#ÃFåçÏ�·F¸�À®È�¿^ñ Ífåç´GæèÈ,Ø(ÃÐÅ+¹kÈ�¿^´5¹^´iï�·�¸%¸�´�ÔåÁÃ�È�ÀçÅ^ÏvÃFåçÏ�·F¸�À®È�¿^ñúÍ`¸�ÀðÏF¿PÈ,Ø�Ù



2 3 4 5 6 7 8 9 10 11 12
26

28

30

32

34

36

38

Number of components

P
S

N
R

 (
dB

)

GEASI        
Decorrelation
DCT          

ÉNÀðÏ+Ù s^Ù�Ê�î~ÇX´G¸�Àçñ§´iÅ�È ø � õ ä 6©Ìr·�Ä~È�ÃFÀçÅ^´e¹�ÆpºíÀðÅ^Ï�È%¿^´
u"Ê�÷ ä ø�ÃÐåðÏF·�¸%ÀçÈ%¿+ñ�ô�È%¿+´6¹~´iïG·F¸�¸%´iåðÃÐÈ%ÀðÅ^Ï�ÃÐåðÏF·�¸%ÀçÈ%¿^ñÃFÅ+¹�È%¿^´-Ë�ö�¾

2 3 4 5 6 7 8 9 10 11 12
26

28

30

32

34

36

38

Number of retained components

P
S

N
R

 (
dB

)

Sigmoid function (aprox. I)
Sigmoid fuction (aprox. II)
Tanh (aprox. I)            
Tanh (aprox. II)           

ÉNÀðÏ+Ù3\+Ù¢Ê�î<ÇX´G¸�Àðñ�´iÅPÈ�ø � õ ä 6©Ì:·FÄ~È,ÃÐÀðÅ^´i¹�Æ+º%ÀðÅ^ÏVº%´GëF´i¸�ÃFåÅ^·�Å~ÔIåçÀðÅ^´iÃF¸�æ`Æ^Å+ï@È�Àç·�Å+º
� ���'& ��#���#)� � #+����
�� � �+�

- �����	�
� * %���
�� * %��
�
� �����	� *�* %�������%��	���
* �����	
�� - %��
������-	�	�
� �����	

��� %��
��� * �	�	�
� ��� * �
�	� %�� * � * �+%��

 ��� * �)-�� %���
��������
�
� ��� * ����� %��
����

� * �
% ����
+%��+% %����������	
	�
%�% ����
+% * � %��
�����
�

+%
%�� ����
	�

	� %��
��� * 
	���
%�� ����
����	� %��
�������	�	�
%�� ����
 * �	� %��	�������	�	�
� ����
 *�* - %������ -�%�
 *
%.- �����)-�� * %��
����� * -
�
%�� �����	�	�
� %��
�����
�+%.-
%�� ����� * %�� %��	��� -�-	�



¾N÷fpLZ�Ê:ø
� ��`T_^ÞoãHd _^ÜoÝ�Ú��7�(Üg_+Þ �gmqj�Ü�à�� �	� CPß�Þq_�jcâ �

âRßedf`+ß�Üg_^ÜoÝ

� 	��

� � �

ÉNÀçÏpÙ�Ó~Ù�Ê�î~Çp´i¸%Àðñ§´GÅPÈ�ø%ø@Ù<ÍlÃ�Ø G ¸%ÀðÏFÀðÅ+ÃÐå�ÀçñvÃFÏF´ � ÏF·�åð¹~¿+Àçåðå �ÃÐÅ+¹ªÍfÄpØ�¸%´eï�·�ë�´G¸�´i¹vÀðñvÃÐÏF´

È%´i¸%ñvº�·Fæ�È�¿^´�ñ§À®î~ÀðÅ^Ï�!Ðºí´iÇ+ÃÐ¸,Ã�È�ÀçÅ^Ï5ñvÃ�È%¸�Àçî � v ° ~ Z
H � ~
H I v  � ~ � $ ò aoa ~ ó  J

� $6ò a �2~ Í a Ø ó'&  & $ ò � Í a Ø a ~ ó � Í Ñ�Ñ Ø
ø¼Å�È%¿^´©Ç+ÃÐ¸%È%ÀÁï�Æ^åÁÃÐ¸�ïiÃFº%´ì·ÐæXÈê¶�·-ïG·Fñ§ÇX·FÅ^´iÅ�È,ºGô�¶�´ì·�Ä~È�ÃFÀçÅ
" y#y v H (�y#y

H I v  e(�y#y�Í%$6ò � �y ó  Ñ Øi ( � y�Í�$ ò � � ��y ó
� U y $ ò � � (RÍU� y Ø ó  U � $ ò (RÍU� � Ø�� y ó Ø

" y � v
H (�y �
H I v  e(�y � Í%$6ò � �y ó  Ñ Øi ( �#� Í�$ ò � � ��y ó

� U y $ ò � � (RÍU� y Ø ó  U � $ ò (RÍU� � Ø�� y ó Ø
" � y v

H ( � y
H I v  e(�y#y�Í%$ ò � � ��y ó U � $ ò ��yf(oÍo� � Ø ó

 U y $ ò (oÍo� y Ø�� � ó Øi ( � y Í%$6ò � �� ó  Ñ Ø
" �#� v

H ( �#�
H I v  e(�y � Í%$ ò � � ��y ó U � $ ò ��yf(oÍo� � Ø ó

 U y $ ò (oÍo� y Ø�� � ó Øi ( �#� Í%$6ò � �� ó  Ñ Ø
6#·�¶�ôNÈ�¿^´�¹~´i¸%Àðë�Ã�È�Àçë�´iº-·FæìÈ%¿^´eºí´6´iýPÆ+Ã�È�Àç·�Å+º-¸�´iº%ÇX´iï@È5È%·È%¿+´-ï�·<´$# ï�Àð´GÅPÈ,º�ÀçÅ � ÃÐ¸�´
% " � �
% (3� � v  <$ ò � �� ó � Ñ  Y× (3���`$ ò �3�9x�� ó



 
�� �
������� O
(��#��Í%$ ò ����x�� ó � U �*$ ò �	� ( X Ío�)�lØ�x�� ó

 U � $ ò (RÍU����Ø�x�� ó ØcK�{ R v Ñ {,×
% "e���
% ( ��
 v  ©× (3���*$ ò �3� x�
 ó  �� �

�	����� O
(�����Í%$ ò ����x�
 ó

� U � $ ò � � ( X Ío� � Ø�x 
 ó  U � $ ò (RÍU� � Ø�x 
 ó Ø
K�{ R){fa v Ñ {,×�{eacTv R

% "e���
% ( 
 � v  <$ ò �

H�3� ó  U ��$ ò �

W(oÍo�3�CØ ó � U 
�$ ò (RÍU�

fØ��3� ó

 (

 ��Í�$ ò x��D�3� ó � U ��$ ò x�� (RÍU�3�lØ ó
 U �%$ ò ( X ÍU�

lØ�x��D�3� ó Ø K�{ R){?a v Ñ {,×�{eacTv K

% "/���
% (�� 
 v  e( � �FÍ%$ ò x�
o�3� ó �Z$6ò x�
J(oÍo�3�IØ ó

 $ ò ( X Ío� � Ø�x�
U�3� ó ØVK�{�R3{���{fa v Ñ {�×�{�� Tv K�{ea Tv R

�|·�ºíÈ-·Ðæ�È%¿^´ º%´iïG·FÅ+¹�¹~´G¸�ÀðëxÃÐÈ%ÀðëF´eº"ëxÃFÅ^ÀÁºí¿ªÀðÅ¢È�¿^´ ÇX·FÀðÅPÈ¶ì¿+´G¸�´�´eÃFï,¿5·FÆ~È�Ç^Æ~È�´�î<È�¸�Ã�ï@È�Ã"ºíÀðÅ^ÏFåð´ìï�·�ñ�ÇX·FÅ+´GÅPÈiô � vJ Ù�ø¼Å�æfÃ�ï@Èeô~È%¿^´�·�Å^åðµ Å^·FÅ^ÔCéi´G¸�·�¹~´i¸%Àðë�Ã�È�Àçë�´iº�ÃÐ¸�´
% " y�y
% (�y�y v  ©×
% " y �% (�y � v  Ñ  U y $ ò ( X Í9x y Ø ó � U � $ ò (RÍ x � Ø�x � ó
% " y �% ( � y v  Ñ  U y $ ò (RÍ x y Ø�x y ó � U � $ ò ( X Í9x � Ø ó
% " � y% (�y � v  Ñ  U � $ ò (RÍ x � Ø�x � ó � U y $ ò ( X Í9x y Ø ó Ø
% " � y% ( � y v  Ñ  U � $ ò ( X Í9x � Ø ó � U y $ ò (RÍ x y Ø�x y ó
% " ���% ( ��� v  ©× Í Ñ ×�Ø

ÉNÀðÅ+ÃÐåðåðµFôxÈ%¿+´�ñvÃÐÈ%¸�À®î"æ`·F¸�ñ§´i¹VÄPµ�È�¿^´ìºí´eï�·FÅp¹-¹~´G¸�ÀðëxÃÐÈ%ÀðëF´eºÀÁº�ÏFÀðëF´iÅ�Ä<µ

� v

����������
�

��� ������ ��� ��� ������ � . ��� ������ . � ��� ������ . .��� � .��� ��� ��� � .��� � . ��� � .��� . � ��� � .��� . .��� . ���� ��� ��� . ���� � . ��� . ���� . � ��� . ���� . .��� . .��� ��� ��� . .��� � . ��� . .��� . � ��� . .��� . .

�����������
�
v

������������
�

 ©× Õ Õ Õ
Õ  Ñ  U y^$ ò (=XlÍ xByiØ ó �  Ñ  U y^$ ò (oÍ9x�y�Ø�xBy ó Õ

� U � $ ò (oÍ9x � Ø�x � ó U � $ ò (�XCÍ9x � Ø ó
Õ  Ñ  U � $6ò (oÍ9x � Ø�x � ó  Ñ  U � $ ò (=XCÍ9x � Ø ó Õ

� U y $6ò (=XlÍ x y Ø ó U y $6ò (oÍ9x y Ø�x y ó
Õ Õ Õ  ©×

�������������
�

¾�¿+´�ñvÃÐÈ%¸�À®î ��¿pÃFº�æ`·FÆ^¸ì´iÀçÏ�´GÅ<ë�ÃÐåðÆ^´iº �"! y v ! � v !$# v ©×6ÃÐÅ+¹ ! � v LNM � � LNM . ¶ì¿^´G¸�´ LNMPO v U � Í%$6ò x � (RÍ x � Ø ó  

$ ò ( X Í9x��IØ ó Ø@Ù�øIÈ©Àðº#´iÃFº%µvÈ�· � Å+¹�È%¿pÃ�È#È�¿^´"æ`·Fåðåç·�¶ìÀðÅ^Ïvï�·�Å~Ô¹~ÀçÈ%Àð·FÅ5ÏFÆ+ÃF¸�ÃFÅ�È�´G´eºoÈ%¿pÃ�È�È%¿^´�´GÀðÏF´iÅ<ëxÃFåçÆ+´iº�¿+ÃxëF´�Å^´GÏPÃ�È%ÀðëF´¸�´iÃÐåRÇ+ÃF¸íÈ
L M � � L M . 
¨Õ&%

U yÐÍ%$ ò x�yf(oÍ9x�y�Ø ó  0$ ò ( X Í9x�y�Ø ó ØB�
U � Í�$ ò x � (RÍ x � Ø ó  #$6ò ( X Í x � Ø ó Øc
¨Õ Í Ñ X�Ø

÷©ºvÃYïG·FÅ+º%´iýPÆ^´iÅ+ï�´�ô2ÀðÅ¨·F¸,¹~´G¸�È%·YÏ�Æ+ÃÐ¸,ÃÐÅPÈ�´G´ È�¿+Ã�ÈvÈ�¿^´¹~´eºíÀð¸%´e¹kºí·�åçÆ~È�Àç·�Å+ºìÃÐ¸�´-Ã�È%È%¸,ÃFï�È%·F¸,º�·ÐæNÈ%¿+´ u"Ê2÷ ä ø�ÃFåçÏ�·ÐÔ¸�À®È�¿^ñkô^È%¿+´�Å^·FÅ~ÔIåðÀçÅ^´eÃÐ¸�æ`Æ^Åpï@È%Àð·FÅ2(oÍd) Ø�ñ5Æ+ºêÈ©º�Ã�È�Àðºíæ`µ È�¿^´ï�·�Å+¹~ÀçÈ%Àð·FÅ0Í Ñ X�Ø@Ù�ø¼Å:È�¿^´�ÏF´iÅ^´G¸,ÃÐå#ïiÃFº%´�·Fæ �¡ºíÈ�Ã�È�ÀðºíÈ%ÀçÔïGÃFåçåðµ§ÀçÅp¹~´GÇX´GÅ+¹^´GÅPÈ©ï�·�ñ�ÇX·FÅ+´GÅPÈ�ºiôPÈ%¿^´�Å^·FÅ^ÔCåðÀçÅ+´iÃÐ¸�æ`Æ^Å+ï�ÔÈ%Àð·FÅ5(oÍo�XØìñVÆ+ºíÈìÏFÆ+ÃF¸�ÃFÅ�È�´G´
L8MdO � LNM�Q 
:Õ K�{�R v Ñ {*)')'),{#�7{VK<Tv R Í Ñ YPØ

¶ì¿^´i¸%´ L M O vVU �íÍ�$ ò x
�%(oÍ9x��CØ ó  0$ ò (�XCÍ9x��lØ ó Ø�Ù' _8C�_^Þk_^Ü�â _an( =*)6�T%,+L�.-�/����<;1032�4
576�890:2�;=<?>�57@�A*BDCFEG>�HJI�5K2KL	2�M�AKNPO�2QR>�4
MTS$6�;=NU>�M�;9V^�
��	6�����!�
� -/
���� ÿ.WeÿYXg0	Z)�!�� 7[)�!��W -/

	R+
���
�\-�;�]�ÿ�^`_e

�K/�;T=�N
N
M3%( a )RE/+cb.%edpÿ,ÿ
;fV[%eg(� ��
��!�D	6�o;aE(%Th)%T�Ðÿ�i"�)
j^  7/��H;lk�m9���Fÿ��~ÿ��)+
��ÿ���� -/

	6��
���ÿ���� C ���
�n-3 ��� L&( �����W �D� �kS��êÿ����Fÿ��om ��p�
D+
	$�DS C �qW


��� �K[�	rp 

�JV � SFÿ�� �30	Z3+�gL�
0� � ��!�D�^�
��� ��0��~ÿ#��+gL�
0� � ��!�D� �3
�03���,ÿ� 7s3;f032�4�5t6�8?EG>�H�I�4
;c6�;=NU>�M�;����^�3�êÿ� � �%( K�)uh)%wv �D�K[�0)�Pÿ��a; C %"+x-)*
�D������ÿ��<;ly %"z ��W��D����
);{h)%w+(03�����H;
� %�|?i"�3;Gk C ���������������!

�� 
�pR]�ÿ�0)���D�e}/���!��� �Fÿ����D���D����

� ��

�3�qW����
�J�D���~m 	$��Weÿ Xk��
��,ÿ� � ����	W�s);�I�5t>��jB���M�;�2�5�M�6�;=NU>�M�6�8EG>�M���2�572�MT��2�>�MDCx�K>�4
AK;=NU�*AK����I�2K2K��L\��6�MTS���N���MT6�8l�w5t>����2�AKAKNPM\���P��ERC����
����; ���a%e=�K3=#+�=�K
M);�V 0)������[a;Gg�ÿ#��	$�D�
-�;
=�N�N�A�%( M�)6�T%�}5�D����� ÿ#����;JV[%"d ���Fÿ� �; E(%�h)% �Ðÿ�i"�)
j^  7/��H;&k�m9���Fÿ��~ÿ��)+
��ÿ����r��

	6��
��Pÿ#���7�êÿ#�)�êÿ� ¼ÿ����������!

�� 9p�
D�,pH�
��ÿi�êÿ#��
�W
��� +
���!

�	s3;�I�5t>��jB�>t��;�L	2��
�?�t� ;�*�
��TK a N�N�;����a%3? a OD+ ?
K
N3;�-5�
� +
�qp 

���)�,��;2=�N
N�O( ?j)uh)%wv �D�K[�0)�Pÿ��a;&k�]�ÿ#0)���
� C �)�)��
B�D��[�ÿ� $��
9m ���Fÿ��~ÿ�����ÿ����
-/
�	6��
���ÿ���� C ���D�q-3 ��� L�D��� �3

0)���,ÿ �Ðÿ��������D����
���s);eI�57>��jB�w4
57>�I�2K6�Mo�	��H�I�>�AKNP4
H�>�M&Cx5�;=N �?�*NU6�8�032�4�5t6�8�032�;=<?>�5K@�A�;
���<% a M�ND+ a P
P3;e}���0	Weÿ# �;�}Nÿ#��W
��0�	^; C �)�����k=�N
N�P3%( P�)uh)%�Q/%�-5�D���)

 �
);wk�}/������� ����W
���D�k�Fÿ#���D��������
��<G5���������� "���!���
�Xg�������#�!�)� ÿ� 7s);��"57>���2K27S�NPM\��A�>����t�G�G� ;D*B

�o%�O�P�;B�)
)%3=�@3;����a%a @�@
ND+ a @ a ?�;�|(�#��
�Z~ÿ#� =�N�N�O�%( Aj)uXk%(-/

	6
��<;ok�m ����ÿ��~ÿ#����ÿ#��� -/
�	6��

�Pÿ���� C ���D�q-3 ��� �; C]�ÿ*^t-/
�����ÿ��)���.s);��	N���M�6�8w�"57>���2�AKAKNPM
�
;3z�
��H% K
P3; =�N�NDM);
���<% a O�A���K3=�M3%( O�)�� %D-5�D
 �D����y %*b�ÿ��)+�d<��0a;Tk7g�ÿ���ÿ#���
� C ���3��
B�
��[L��
l}/�������
�3
�03���,ÿ �Fÿ����D���D����

�	s);3�t�?�G���	576�M	A�6$�*;=NU>�M�A�>�M ��N���MT6�8�w5t>���2�AKAKNPM\�
;Tze

�H%�M
M);�] 
)%)M);a=�N
N�P3;����<%�?DP a ��?�A�=�%( N�)RE/+cb.%�dpÿ�ÿ�;?��MTS$2�I�2�MTS\2�M�;uEG>�H�I�>�Me2�M	;xCxMT6�8 ��AKNPA*¡¢��L	2*�>�5���6�M�S£C�I$IT8 NU�K6�;=NU>�M	A�;TvJ��0\^�ÿ#� C ���
��ÿ�	6���3Xg0	Z)�!�� 7[�ÿ#�� �;}/
� "��

�<; =�N�N
O3%( =�@j) C %jvR%�hB�D�!�a;
Qf4
M�S$6�H&2�M�;c6�8 Ax>t�G¤�N���NP;c6�8$��H£6��\2G�"57>���2�AKA��NPM
�
;	Xg�êÿ#�������,ÿ{+(�
���Rm9����%�;�]�ÿ�^¥hiÿ#�� ¼ÿ*-�;a=�N�O
N3%( =�=�)&h)%<Q/% -5�D���)

 �
 �
���¢} %Rd<��[�ÿ��!�a;xk"�G¦�0���*������!�
��� C �)�
�)+
���!*eÿ �3

0)���,ÿ �Ðÿ��������D����
���s);$m �e��� Ea���
�� �%

��R�3�qW����
��Xg��
D+
�,ÿ� � ����	W3;L*B

�o; M
M); ��
3%L= a ; �)�<%5K�@3=�A�+9K�@
K�@�;ìþ�ÿ��,ÿ#	�Z~ÿ#�
=�N�N
P3%( = a )§V[%�b.%�+ ���� ���[6�D���6��%���	$�
� ÿ�;\¤{N ¨J2�5K2�M�;=NU6�8
�l©*4�6�;=NU>�M�A��¤{��MT6�HªNU�K6�8��	��A�;�2�HªAK�{6�M�S&«¬NPMT2K6�5ªCJ8 �\2.­*576
; C ���
��ÿ�	6���Xg�êÿ� � �;	]�ÿ*^®_e

�K/�;T=�N�ADM)%( =�Kj)&h)%"g %w}/�������a;ls�bD[��D��¯  �K[�ÿvþ�ÿ��D�x^ � �K[��K[�ÿvþ -5El�.s);�t�?�G�YEG>�HJI�4
;�2�5u°"5t6�I�L
NU�*A�6�MTSªC�I$IT8 NU�K6�;=N=>�M	A�;3*B
��H%T=�K�;
���<%�A
O�+9O�K3;�h�0��n->=�N
N�K�%


